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ABSTRACT
The purpose of this study was to examine the effectiveness of a video-self
modelling intervention on the cycling standing start performance and self-
efficacy beliefs of novice track cyclists. Nineteen participants from a Talent
Identification Program were randomly assigned to one of two groups
(Traditional and Intervention group). The traditional group received verbal
augmented feedback, whereas the intervention group received a self-
modelling video intervention in addition to verbal augmented feedback.
Analysis of post-test and retention test scores revealed that both groups
improved their performances and self-efficacy beliefs over time, but no
significant interaction or difference existed between the groups. Future
research is recommended with longer interventions and an emphasis on
the editing of technique errors from the self-modelling video. 
Key words: Augmented Feedback, Cycling, Observational Learning,
Self-Efficacy, Video Technology
INTRODUCTION
A powerful start from a stationary position is a critical skill in a number of track cycling
events [1]. The majority of timed individual and team events on the track require the cyclist
to start their race from a standing, stationary start. These timed events range in distance from
500 to 4000 m with maximum speeds of 65 km/hr and winning margins as small as 0.001 of
a second (s). An efficient and powerful standing start has been shown to optimise the
contribution of kinetic energy to overall race velocity and lead to an improvement in race
performance [2], and is an essential skill that all track cyclists need to develop. 
Learning a new closed motor skill involves the development of coordination and control
of both limb and body movements. The co-ordination and control needs to be developed in
response to constraints of the particular task [3]. Previous research has shown that
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throughout the motor skill learning process, instruction, demonstration, imagery and
augmented feedback can evoke improvements in the development of sport-specific motor
skills [4-7]. However, for this improvement to take place, the type of instruction delivered,
within the ideal practice schedule and accompanied by the correct augmented feedback for
the athlete needs to be considered throughout the motor skill acquisition process [8, 9].
The presentation of appropriate augmented feedback is considered critical for the
acquisition of motor skills [4]. Augmented feedback is classified into two major
classifications: knowledge of results and knowledge of performance [10]. Knowledge of
results provides the performer with information related to the outcome or result of a
performance. Knowledge of performance refers to information related to certain movement
characteristics that led to the performance outcome [10, 11]. 
Augmented feedback can be provided to performers in a number of formats [12].
Traditionally, augmented feedback has been delivered verbally. The delivery of verbal
augmented feedback has been researched in a number of studies of complex motor skills
such as skiing [13], rifle shooting [10], baseball [14] and basketball [15]. Augmented
feedback can also be delivered visually through video which has come to be recognised as a
valuable tool for obtaining information and delivering feedback to athletes during both
training and competition [10, 16]. 
Video-delivered information in cycling has long been associated with biomechanical
assessment and measurement [17]. More recently, motor learning research has supported the
use of video in a technique called modelling [16, 18], which could potentially be applied to
cycling. Modelling refers to the process whereby an observer reproduces the actions
demonstrated by a model performer [16]. According to Bandura, the majority of human
behaviours such as motor skills are learned through observing a model [19]. Bandura [19]
proposes that when an observer views a model with the purpose of gathering appropriate
information about skill performance, they will retain important movement and behaviour
information. This information is retained and used as a cognitive representation which the
observer will use when attempting to reproduce the skill [19, 20]. 
Studies on the effect of video modelling have focused on two distinct types of modelling.
Firstly, expert modelling during which the demonstration is given by an elite performer or a
coach; and secondly, self-as-a-model during which the model in the video is the subject [16].
Self-as-a-model video analysis has been further divided to form self-modelling and self-
observation video demonstrations [21]. Within a self-modelling video demonstration, the
video is edited by the coach or trainer in an attempt to remove all errors in the performance.
The resulting self-modelling video contains the best performance of the skill. In contrast,
self-observation videos contain errors and remain unedited [22]. 
Self-modelling is supported by the social cognitive theory of observational learning [19].
This theory states that similar models as perceived by the learner performing a motor skill
successfully will result with the observer paying more attention to the model demonstration.
Attention to the modelled action is necessary for the development of a representation of the
movement skill in the memory of the performer [4]. For novice performers, there is no
model-observer similarity when viewing an expert model. Upon viewing an expert model,
novices may feel the skilled performance is out of their reach and in response fail to pay close
attention to the modelled behaviour [19]. By having oneself as a model maximises this
model-observer similarity and attention to the modelled skill [4, 21]. Through observing the
self-model on video, learning of the skill might be positively influenced, leading to an overall
improvement in skill performance [19, 23]. Learners become actively involved in the
problem-solving process and therefore become concerned with goal attainment and not just
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trying to copy the model [4]. However, regardless of the form of video modelling, the
modelled demonstration needs to be accompanied by additional verbal feedback; an
important tool in assisting learners to become proficient at motor skills [13]. 
Self-modelling interventions have successfully been used in studies by skill acquisition
researchers working with children with disabilities [24, 25]. More recently, researchers have
examined the effect of self-modelling on able-bodied individuals learning and refining sport-
specific motor skills in sports such as volleyball [20], cricket [26] and swimming [21]. Clark
and Ste-Marie [21] examined the impact of self-modelling on swimming performance and
the self-modelling participants performed significantly better than both the self-observation
and control group. The results from this study provide support for the use of video self-
modelling with children when teaching motor skills [21]. 
Furthermore, Clark and Ste-Marie [21] examined the impact of video self-modelling on
the children’s self-regulatory processes such as self-efficacy, self-satisfaction and intrinsic
motivation. The study revealed that the self-modelling group demonstrated greater levels of
self-satisfaction, were more intrinsically motivated and displayed a tendency towards higher
self-efficacy beliefs when compared to both self-observation and control groups [21].
Supported by Zimmerman’s triadic framework of self-regulatory functioning, this increase in
learner’s self-efficacy has been linked with both skill acquisition and performance
improvements in children and novice performers [19, 21, 23]. 
Despite these positive results, research remains divided on the effectiveness of video self-
modelling on skill acquisition, performance and self-regulatory processes. In contrast to the
findings of Clark and Ste-Marie [21], Winfrey and Weeks [27] investigated the effect of a
video self-modelling intervention on balance beam performance in intermediate level
gymnasts. Results after a 6-week intervention period revealed no significant difference
between the groups on balance beam performance and self-efficacy ratings. More recently,
Ram and McCullagh [28] examined video self-modelling for its effectiveness on skill
performance and self-efficacy in intermediate volleyball players. Results from this study
revealed that video self-modelling may have assisted with serve accuracy, but volleyball
serve form and self-efficacy results were inconclusive. 
Considering these conflicting results, the effectiveness of self-modelling video
interventions might be based on a number of factors. Skill level of the performer, age of the
performer, perceived complexity of the skill being performed and the classification of the
skill (continuous, serial or discrete) all could impact on the effectiveness of the self-
modelling intervention. Clark and Ste-Marie [21] examined the implementation of video
self-modelling with intermediate-level children mastering a swimming stroke (continuous
motor skill), whereas Winfrey and Weeks [27] and Ram and McCullagh [28] investigated its
effectiveness on intermediate-level performers and serial motor skills (balance beam
performance and volleyball serve). Based on these studies, it appears that video self-
modelling interventions are successful when used to model continuous motor skills such as
a swimming stroke, but fail to elicit a similar effect when modelling serial motor skills.
Giving these mixed results, we deemed it necessary to continue the study of self-
modelling interventions; investigating its effect on different skills (simple and complex;
continuous, serial or discrete) and performers (expert, intermediate and novice). The
suggestion still remains that video self-modelling might assist with motor skill acquisition,
performance and development of self-regulatory processes. To date, no research has
examined the effect of video self-modelling intervention on the acquisition of cycling-
specific motor skills and actual cycling performance. Thus, the purpose of the present study
was to examine the effect of a video self-modelling intervention on the cycling standing start
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performance and self-efficacy beliefs of novice track cyclists. Exploring the effects of video
self-modelling may have wider implications for coaches involved in National Talent
Identification and Development programs and with teaching children essential cycling skills.
METHODS
PARTICIPANTS
Nineteen participants (N =19), twelve male (13.6 ± 1.7 years) and seven female (13.6 ± 1.5
years) completed all the requirements of the study. The mean age of the study group was 13.6
± 1.6 years. The participants in the study were selected through a National Talent
Identification and Development (NTID) Program and recruited from local secondary schools
and the Rockhampton Cycling Club (RCC). Selection was based on current NTID testing
procedures for cycling set by the Australian Sports Commission (ASC) and determined by a
staff member of the ASC. Participants were novice cyclists with cycling experience ranging
from 0 – 2 years. Initial testing sessions for the NTID cycling program were carried out
within a number of selected high schools in Rockhampton for students aged between 10 – 16
years of age. An open invitation was also extended to all community-based athletes in the
same age range. All participants received a written and verbal explanation of the study,
including the risks and benefits of participation, and written parental/guardian consent was
obtained. Ethical approval was provided by the University of Queensland’s School of Human
Movement Studies Ethics Committee.
MATERIALS
A digital video camcorder (Canon MV940) and two Basler (A602fc) video cameras were
used to videotape each cyclist on four separate occasions within the one coaching session.
The Canon MV940 camcorder was set on a tripod and positioned side on at a 90º angle from
the start position. The camcorder was set 20 m from the riding surface on the inside of the
track (ground level), and captured the cyclist’s first 5 m. The Basler (A602fc) video cameras
were fitted with wide angled lenses and positioned 15 m in front of the starting point, and 5 m
from the riding surface on the inside of the track (ground level). The Basler (A602fc) video
cameras were angled so one camera captured the cyclist’s initial 20 m and the other camera
captured the cyclist’s final 40 m of the standing start. 60 m was measured accurately using a
tape measure on the lower black line of the track. It was also checked against the metre
markings on the track. This distance (60 m) was used as it is a commonly used distance for
the standing start in training sessions. Figure 1 serves to illustrate the position of the video
cameras and how they were used to capture the cyclist’s 60 m standing start performance.
The Canon MV940 camcorder and Basler (A602fc) cameras were stationary throughout
the recording of the standing start. National Instruments Labview software was used to
transfer the images captured by the Basler (A602fc) video cameras. The video self-modelling
footage was created using the Microsoft Movie Maker software program (2007). Self-
modelling videos were edited so that they only showed the participants best performance of
the standing start for a distance of 60 m. In consultation with the NTID program coaching
staff, the best performed phases of each of the participant’s four standing starts from the three
cameras were identified based on 60 m time, kinematic measures (displacement) and expert
coach subjective rating. These phases were isolated and spliced together to create the
participant’s best start. Editing and splicing of the videos was completed between the training
sessions. 
Each self-modelling video clip was approximately 15s long, which was the amount of
time taken for one standing start. This same clip was replayed four times to create a video
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file approximately 60s long. During the course of the research study, new videos were
constructed and continually updated after each training session. The first self-modelling
video was constructed after the initial pre-testing training session. New and old video clips
were used to construct the self-modelling video, ensuring the participants were always able
to view their most successful performance of the skill [21]. This updating procedure has been
previously deemed necessary to ensure the effectiveness of self-modelling video analysis
[22]. 
MEASURES
Physical Performance. Physical performance was measured by recording the time taken
for the participant to reach 60 m from the starting line on the 333 m outdoor concrete
velodrome. The time to 60 m was the mean time taken by two TID program coaches using
hand-held stopwatches. Physical performance was also measured using an expert-coach
subjective rating on a scale from 1-15. After consultation with an expert-coach, the rating
was based on the expert coach’s ideal technique for a standing start. These included the
participant’s ability not to wobble off the start, to ride a straight line, to keep shoulders
straight and level, to keeping their head up, looking straight ahead and eliminating initial
backward movement. A score of 1 would result from the cyclist failing to move, whereas a
score of 15 would represent a powerful, straight, effortful movement. The expert-coach
subjective rating was determined as the mean of the scores of two NTID program coaches
(one coach was blind to the intervention). 
Self-Efficacy. The measure used to rate the participant’s self-efficacy belief was
implemented in a study conducted by Feltz et al. [29] and consists of five circles ranging in
size from small, representing low feelings of self-efficacy, to progressively larger circles,
representing greater feelings of self-efficacy [29]. Below the circles were printed numbers 1
– 10. Number 1 (low feelings of self-efficacy) was below the smallest circle, and number 10
(high feelings of self-efficacy) was positioned below the largest circle. Prior to their first
standing start, the participants were shown the self-efficacy scale and were asked, “How
good do you feel today about being able to perform the standing start correctly?” The
participants were then instructed to select a number from 1 – 10 on the scale that best
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Figure 1. Camera Position at the Kenrick Tucker Velodrome Capturing the
Cyclist’s 60 m Standing Start
reflected how they felt. The number was manually recorded and the participants made their
way to the starting position for their standing start. Researchers have shown this scale to be
an effective measure of children’s self-efficacy beliefs [21].
PROCEDURES
Upon selection in the NTID cycling program, the participants entered into a three-week trial
period at Rockhampton’s Velodrome. The three-week trial period enabled the participants to
develop their track cycling knowledge and skills and provided the coaching and research
staff with an opportunity to qualitatively and quantitatively assess the participant’s cycling.
The experimental protocol took place over three weeks and consisted of four phases: pre-test,
intervention, post-test and retention test. 
Pre-Test
For the first phase of the experimental protocol, the participants were fitted on their bicycles
and engaged in a short, track familiarisation session in order to become familiar with both
their bicycles and the velodrome. Immediately following the track familiarisation session,
the participants were asked to respond to the self-efficacy scale. Once the self-efficacy scale
was completed, the participants performed two 60-m familiarisation trials [30]. Participants
received one “knowledge of result” statement, one correct “knowledge of performance” and
one corrective “knowledge of performance” feedback comment after their first attempt.
Correct knowledge of performance feedback included comments such as, “that one was
good; nice and straight.” Corrective knowledge of performance feedback included comments
such as, “try to keep your shoulders nice and level” or “your bike moved backwards at the
start on that one.” Following these two trials, one trial (60-m standing start) was performed
and video recorded [21]. This trial was performed on the participant’s dominant leg;
determined by the recorded times from the two 60-m familiarisation trials. This video was
used for the first self-modelling video clip [21]. Standing start times to 60 m and the expert-
coach subjective score were recorded during this trial. Upon completion of the pre-test
training session, the traditional approach (13.9 ± 0.9 years) and video self-modelling
intervention (13.2 ± 2.1 years) groups were randomly assigned. 
INTERVENTION
The intervention phase of the testing protocol was carried out over a two-week period where
the participants attended four, one-hour training sessions approximately every third day.
Following a standardised warm-up, each participant completed four standing starts
(alternating between right and left leg starts). To reduce the possibility of feedback cross-
over, both the traditional approach and intervention groups trained at different times [20].
Following the standardised warm-up and before each standing start section of the training
session, the participants in the intervention group watched their self-modelling video in an
undercover area overlooking the velodrome. While viewing the video, the cyclists sat
directly in front of, and approximately 40 cm away from a 15 inch computer monitor [21].
During two of the 10-15 s clips, the participants engaged in ‘think aloud’ protocol where the
participants were encouraged to verbalise all thoughts that came to mind while viewing their
video [21]. Verbalised thoughts from participants consisted of comments such as, “That one
was straight,” “I wobbled a bit there,” “I didn’t move up the track on the corner that time,”
and “I was able to stay out of the seat for 60 metres that time.” Once the participants watched
their video, they moved to the standing start section of the training session. The participants
in the traditional approach group progressed to the standing start section of the training
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session, 5-10 min after their warm-up. During each training session, feedback was delivered
one-on-one and in summary by the coach. Each participant in both the traditional and
intervention group received verbal feedback after standing starts 1 and 3. 
Standing start times (to the nearest 0.01 s) to 60 m for all four starts and an expert-coach
subjective rating (1-15) were recorded at each training session for each of the four standing
starts. Additionally, all four standing starts were video recorded. Recording of 60m time and
coach subjective score aided in the selection of the best performed standing start clips. The
video recordings were used to continually update the self-modelling video with the
participant’s best performance [21].
Post-Test and Retention Test
Two days and one week after the last of the four intervention training sessions, the post-test
phase and retention test phase were conducted. Following the standardised warm-up, each
participant was asked to respond to the self-efficacy scale. Once the self-efficacy scale was
completed, the participants performed two 60m familiarisation trials. Participants received
one “knowledge of result” statement, one correct “knowledge of performance” and one
corrective “knowledge of performance” feedback comment after their first attempt.
Following these two trials, one 60 m trial was performed and video recorded. The training
sessions after the intervention phase followed traditional coaching methods with no self-
modelling video analysis [21]. Standing start times to 60 m, expert-coach subjective rating
and self-efficacy were recorded. 
STATISTICAL ANALYSIS 
Separate 2 (group) x 3 (test occasions) repeated measure ANOVA were conducted to
examine the interventions interaction and differences within and between the groups. To
determine differences within the groups, separate one-way ANOVA for each group and
variable were conducted. Bonferroni post-hoc procedures were used to determine observed
differences and effect sizes are reported as partial eta squared (ηp2). All analysis was
conducted using SPSS 17.0 software with significance set at p < .05.
RESULTS
Initial statistical analysis of the training groups using an independent-samples t-test on pre-
test data revealed no statistically significant differences between the groups on age (p = .39),
60 m time (p = .36), expert-coach subjective rating (p = .58) and self-efficacy score (p = .52). 
60m TIME
60m time scores over the pre-, post- and retention tests, showed a main effect for the test
occasion (F1.27, 10.13 = 6.66, p = .02, ηp2 = .45). However, post-hoc testing revealed no
significant improvement in 60 m between test occasions for the traditional group (F2, 27 =
2.83, p = .08) and intervention group (F2, 24 = .527, p = .59) (see Table 1). No main effect
was observed between the groups on 60m standing start time (F1, 8 = 2.59, p = .146, ηp2 =
.26) with no interaction observed between group and test occasion (F2, 16 = 0.56, p = .585,
ηp2 = .07). 
SELF-EFFICACY
The self-efficacy scores for both traditional and intervention groups showed a main effect for
test occasion (F1.13, 9.02 = 22.43, p = .001, ηp2 = .73). A significant improvement over time
was revealed for the traditional group (F2, 27 = 6.32, p = .006) and intervention group (F2, 24
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= 5.46, p = .011). Participant’s self-efficacy beliefs increased significantly between pre-
testing and post-testing (p = .024), and pre-testing and retention testing (p = .009) for the
traditional group and between pre-testing and retention testing (p = .014) for the intervention
group (see Table 1). No main effect was observed between groups on self-efficacy scores (F1,
8 = 0.04, p = .85, ηp2 = .01) with no interaction (F2, 16 = 0.253, p = .67, ηp2 = .03) between
group and test occasion. 
EXPERT-COACH SUBJECTIVE RATING
Analysis of the expert-coach subjective rating scores revealed a main effect for test occasion
(F2, 16 = 30.04, p < .0001, ηp2 = .79) with no main effect observed between the groups (F1, 8
= 1.48, p = .259, ηp2 = .16). There was no interaction observed between the group and test
occasion (F2, 16 = 1.29, p = .28, ηp2 = .15). A significant improvement over time for the
traditional group was revealed (F2, 27 = 5.01, p = .01), but no significant improvement was
found for the intervention group (F2, 24 = 2.40, p = .11). Post-hoc testing revealed the
traditional group’s expert-coach subjective rating improved significantly (p = .012) between
pre-testing and post- testing, however no significant improvement was found between pre-
testing and retention testing (p = .198). Inspection of the means from Table 1 shows that the
traditional group’s expert-coach subjective rating was higher than the intervention groups
rating at both post and retention testing. However, the present results demonstrated a trend
for the intervention group’s expert-coach subjective rating to remain stable between post and
retention testing (p = 1.000). 
DISCUSSION
The main purpose of this study was to examine the effectiveness of a video-self modelling
intervention on the cycling standing start performance and self-efficacy beliefs of novice
track cyclists. It was hypothesised that the cyclists in the intervention group would
demonstrate superior standing start performance and self-efficacy than the cyclists in the
traditional approach group. The results of the performance measures, assumptions and major
differences between the current study and previous research will be discussed. 
60m TIME
The repeated measure ANOVA revealed a main effect for the test occasion; however, when
considered separately, the traditional and intervention groups failed to significantly improve
their 60m standing start time performance over time. Furthermore, in contrast to previous
research on the effect of video self-modelling interventions [21, 31], no significant difference
in 60m standing start time was found between the traditional and intervention groups across
the three test occasions. The present results also failed to reveal a significant interaction of
the self-modelling video on the performance of the group. 
SELF-EFFICACY
Self-efficacy beliefs improved significantly across the three test occasions from pre-test to
post-test and pre-test to retention testing for the traditional group and between pre-test and
retention testing for the intervention group. However, the present results failed to show a
significant interaction of the intervention on the group’s self-efficacy beliefs. The fact that
the intervention group did not demonstrate a significant benefit from the intervention is an
unexpected finding given that previous research has demonstrated the benefits of such an
intervention [21, 31, 32]. However, these results suggest that self-efficacy beliefs may be
enhanced from other sources. Based on Zimmerman’s triadic framework of self-regulatory
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functioning, improved 60m standing start performance and the feeling of accomplishment
experienced by both groups may account for this enhanced self-efficacy belief [21, 23]. 
EXPERT-COACH SUBJECTIVE RATING
The present results revealed a main effect for test occasion; however, the expert-coach
subjective rating failed to improve significantly across the three test occasions from pre-test
to retention test for both the traditional and intervention group. The present results revealed
that the expert-coach subjective rating improved significantly between pre-testing and post-
testing for the traditional group, but not for the intervention group. This is an unexpected
finding as previous research on the use of self-modelling interventions has shown a
significant improvement between pre and post testing for coach subjective ratings of
performance [21]. However, it has been suggested that the viewing of complex skill related
information in the form of a modelling intervention, early in training can possibly delay the
rate of improvement in a performance measure [14]. Improvement does follow as
information contained in modelling interventions is integrated into existing, coordinative
patterns and motor programs [14]. 
The present results demonstrated a non-significant trend for improvements on the expert-
coach’s subjective rating score in the intervention group from pre- to post-test. In contrast,
the traditional groups score showed a significant increase from pre- to post-test, but at
retention, this difference was no longer significant. Previous research provides support for
information from a video self-modelling intervention to be retained and used as a cognitive
representation for the observer to use in reproducing the skill [19, 20]. Although not
significant in the present study, future research is warranted due to the temporary effects
observed in the current study and the importance of the retention results as a superior
measure for evaluating the extent to which a learned behaviour can be retained [21]. 
A number of major assumptions and differences were observed between the current
research and previous research on video self-modelling and skill acquisition that may explain
the current findings and previous research outcomes. 
INTRINSIC MOTIVATION
Firstly, it is assumed that the participants in the current study were intrinsically motivated to
be at training and to perform the standing start motor skill. Based on Zimmerman’s triadic
framework, physical performance is influenced by the environment and the participant’s self-
satisfaction, self-efficacy and intrinsic motivation to perform the skill [21]. The participants
in the current research were members of a talent identification and development program and
therefore assumed motivated to be at training and performing the skills. If the participants
were not motivated to be at training, their physical performance outcomes would have been
negatively affected [21, 23]. It is recommended that future research on the effect of self-
modelling on physical performance base their work on Zimmerman’s triadic framework and
monitor participants self-satisfaction and motivation to perform the skill [21]. 
EDITING OF TECHNIQUE ERRORS
Secondly, in the present study it was not possible to edit out all of the errors from the short
video clips. As a result, the video clips may not have been true self-modelling footage.
Within self-modelling video clips, video is edited to remove all errors in the performance.
The resulting self-modelling video should ideally contain the performers best performance
of the skill [22]. In previous studies on the effect of video self-modelling interventions [21,
31], the performers were videotaped by a single video camera with a fixed stable
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background. Clark and St-Marie [21] in their study on the effect of self-modelling on
swimming performance walked alongside the pool as the swimmer performed their chosen
stroke. In doing so, the background of the footage (water, lane ropes) remained stable. A
video clip free of errors lasting 5-15 s was recorded, separated and replayed to form a video
vignette of 60 s. In the present research, video recording at an outdoor velodrome was
problematic due to the number of stationary video cameras required to capture the footage,
the changing background of the velodrome from the start position to the 60 m mark, and the
speed of the cyclists. The cyclist’s ‘best’ footage, with the least amount of errors from each
video camera location, was taken and spliced together to form the video vignette. In essence,
self-observation (un-edited, errors present) video clips were created as it was impossible to
remove all errors. 
In the study conducted by Clark and St-Marie [21], no significant difference was found
between the performance results and self-efficacy beliefs of the self-observation group and
control group. This finding supports the performance and self-efficacy results of the current
study and reinforces the importance of the editing process of self-modelling video footage.
Future research will be required to devote time to carefully choosing the skill to be modelled
and then modifying the environment and camera location (filming in the straights; filming
head on). This will ensure the video background remains stable, and technique errors can be
edited successfully, producing effective self-modelling videos.
SKILL CLASSIFICATION
Thirdly, the skill classification and skill level of the performer at the centre of the study may
have explained the results of the present study in contrast to those of previous research. Zetou
et al. [31] examined the effect of self-modelling on basic volleyball skills of novice beach-
volleyball players and observed that the self-modelling group’s performance was superior to
the traditional feedback group [31]. These results are supported by the work of Barker and
Jones [26] and Baudry et al. [16]. In contrast, Ram and McCullagh’s [28] study on the effect
of video self-modelling on volleyball serve performance, self-efficacy levels and
intermediate players, failed to yield a significantly positive result for the video intervention.
However, despite the fact that performance and self-efficacy results were inconclusive,
through post-intervention interviews, the participants in the study felt that the self-modelling
videos were useful and lead to changes in behaviour and motivation [28]. Research
previously reporting positive results in studies using video self-modelling predominantly
employed continuous motor skills (swimming) with novice to intermediate learners [21],
whereas serial motor skills (volleyball serve) and intermediate performers were used in
studies that failed to show this significant effect [28]. The current study examined the effect
of a video self-modelling intervention on a complex serial skill executed by novice
performers. 
SKILL COMPLEXITY
The track cycling standing start can be classified as a serial motor skill; a skill made up of a
sequence of discrete movements required for successful completion. These discrete
movements can be different and change throughout the course of the skill performance.
Classified on the continuum between discrete and continuous skills, they can be considered
higher in complexity when compared to discrete skills such as the volleyball pass and the
volleyball set examined by Zetou et al. [31]. The standing start has a high number of
temporal and spatial components that requires a considerable length of time to develop the
limb co-ordination and cognitive representation necessary to execute the skill [33].
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Conversely, the volleyball skills examined in previous research are skills performed based on
developed cognitive representations of a number of different ball catching, throwing and
hitting skills; potentially more suited to novice performers [33].
It has previously been reported by Magill and Schoenfelder-Zohdi [3] that different
sources of task-related information such as video self-modelling can become redundant to
the performer and do not provide additional information required for the acquisition of new
motor skills. However, Laguna [33] suggests that multiple sources of task-related
information are more beneficial for the development of cognitive representations. It was also
stated that the simpler the task, the quicker this representation will take place [33]. The
results presented by Laguna [33] support the findings of Zetou et al. [31] and shed light on
the results from the current study that found no significant difference between the cyclist’s
performance measures and self-efficacy beliefs of the traditional and intervention group. It
can thus be argued that the cycling standing start skill being performed in the present study
was too complex for the novice performers to experience an effect from the self-modelling
intervention. The effect of video modelling on the performance of the skill has previously
been shown to be dependent on the complexity of the skill [13]. 
LENGTH OF INTERVENTION
The two-week intervention period used in the present study may not have been long enough
to generate a significant effect on the standing start-performance and self-efficacy beliefs of
the cyclists. Laguna [33] found that performance increased as the number of model
demonstrations increased suggesting the need for longer intervention periods or more
training sessions with the self-modelling video. Furthermore, the complexity level of the skill
needs to be matched to the skill and motor capability level of the performer. If the performer
does not have the motor capabilities to reproduce the skill, then performance of the observed
skill will not be possible [16]. 
CONCLUSION
The main purpose of this study was to examine the effectiveness of a video-self modelling
intervention on the cycling standing start performance and self-efficacy beliefs of novice
track cyclists. Although the results failed to show a significant interaction or difference
between the traditional feedback and video self-modelling groups, analysis of post-test and
retention-test scores revealed that both group’s self-efficacy beliefs improved significantly
over time. 60m time and expert-coach subjective-rating results failed to improve
significantly over time. However, the present results demonstrated a trend for the
intervention group’s expert-coach subjective rating to remain stable between post-test and
retention testing. This finding, although not significant, reaffirms the importance of retention
results as a superior measure for evaluating the extent to which a learned behaviour can be
retained and may offer support to the implementation of self-modelling video interventions
within the track-cycling coaching environment. By carefully choosing the skill to be
modelled and then modifying the environment and camera location (filming in the straights;
filming head on), to ensure the video background remains stable, technique errors can be
edited successfully, producing effective self-modelling videos. Further research examining
the effect of video self-modelling, based on Zimmerman’s triadic theoretical framework is
recommended. The current results suggest that future research involve longer intervention
periods with an increased number of self-modelling viewings than those used in the present
study. Matching of skill complexity with the skill level of the novice performer is also
recommended in future research. 
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Although some investment is required to construct the self-modelling video tapes,
through careful editing, thoughtful planning and based on previous findings and anecdotal
observations, there is reason to believe that benefits may exist for the use of video self-
modelling in the track cycling environment. 
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